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Geometries of the optimized dimers ………………………………………………….. S34 Figure S1 : Computed SAPT0/jun-cc-pVDZ interaction energies E tot for varied intermonomer distances d
(schematically illustrated with red arrows for 6a and 9a dimers, see insets) for all investigated systems.
The interaction energy plots, shown in Figure S1 , reveal a diverse interaction behavior: from rather shallow in smaller species, e.g., benzene (6a) and cyclohexane (9a), to pronounced deep minima in bulky 6d and 9d. Considering the various contributions to the total interaction energies, exchange is, of course, the dominant factor at short range but gives way to dispersion as d increases ( Figure S2 ). In all species, charge penetration is appreciable at smaller d and decays with increasing separation. In contrast, the multipolar electrostatics, quantified by E DMA , is negligible in all dimers, except 6a, 6b, 7 and 8. In the latter systems, its contribution instead increases with larger d. The reason is that the multipolar electrostatics arising from quadrupole-quadrupole interactions (repelling π-clouds in the case of these π-conjugated monomers) decays slower (as 1/d 5 ) than the exchange and charge penetration [1] , and, at sufficiently large distances, than even dispersion (which decays as 1/d 6 ). This effect vanishes moving from 6b to 6c due to much larger interaction distances, imposed by the steric bulk.
1 Ryno, S. M.; Risko, C.; Brédas, J.-L. Chem. Mater. 2016, 28 (11), 3990-4000.
S3
Figure S2: Percentile contributions to the total SAPT0/jun-cc-pVDZ interaction energies for the studied dimers with varied intermonomer separation (x-axis, in Å).
Separations corresponding to the lowest E tot are denoted with an arrow. y-Axis range is fixed to allow comparison and enhance the visibility around the lowest E tot .
Figure S3:
Frozen dimer geometries, assembled from M06-2X/def2-SVP optimized monomers. Systems are shown along the perpendicular axis (i.e., top view, left) and from the side (right). Energy decomposition analysis was performed for changing intermonomer distance (0.1 Å step size along red axis for 7, 8, 10 and 11, and blue axis for the rest). Figure S10: SAPT0/jun-cc-pVDZ interaction energy profiles with and without the charge penetration contribution for different dimers of tetracene (7, A) and perhydrotetracene (10, B): perfectly π-stacked (black), laterally (red) shifted by 1.24 Å in 7 and 2.54 Å in 10, transversally (green) shifted by 1.12 Å in 7 and 2.17 Å in 10, shifted (blue) both laterally and transversally by the aforementioned amounts. 
